Introduction {#sec1-1}
============

*Ralstonia mannitolilytica* is a Gram-negative bacteria, widely present in the environment such as soil and plants.\[[@ref1]\] It is a frequent contaminant of water supplies.\[[@ref2]\] It rarely causes clinical infections, mainly affecting immunosuppressed individuals. It is a common source of hospital-acquired infections due to contamination of normal saline, sterile water, chlorhexidine, and medical equipment.\[[@ref2]\] There have been outbreaks in a pediatric department in the USA due to oxygen equipment contamination.\[[@ref1]\] No outbreaks of *Ralstonia* have been reported in India till date. Clinical isolation of *Ralstonia* is rare in India, while separation from blood culture and as a cause of infective endocarditis is even rarer. There are no typical symptoms of *R. mannitolilytica* infection, and there is a lack of sufficient experience with its diagnosis and treatment in India.

Case Series {#sec1-2}
===========

At the Outpatient Haemodialysis Unit of Manipal Hospital, Bengaluru, between October 2016 and November 2016, we found 5 maintenance hemodialysis patients with a bloodstream infection of *R. mannitolilytica*. All of them had blood cultures drawn from either dialysis line or peripheral line positive for the organism. One of the patients presented with infective endocarditis.

A 61-year-old gentleman, diabetic and hypertensive with end-stage renal disease on maintenance hemodialysis for 12 years via arteriovenous fistula, presented with fever of 15--20 days duration, associated with headache, loss of appetite, and fatigue.

His physical examination revealed mild pedal edema, temperature of 102°F, pulse rate of 102/min, and BP of 110/70 mmHg. Cardiovascular system examination revealed high-pitched holosystolic murmur at the apex. Respiratory system examination revealed bilateral fine basal crepitations. There was no other remarkable finding.

Investigations revealed a total count of 13,100/mm^3^ with a neutrophilic predominance, hemoglobin of 9 g/dl, platelet count of 229,000/mm^3^, serum albumin of 2.2 g/dl, direct bilirubin of 0.3 mg/dl, and total bilirubin of 0.7 mg/dl. Serum glutamic pyruvic transaminase and serum glutamic oxaloacetic transaminase were within normal limits. Widal, Leptospira IgG and IgM, Weil Felix, dengue profile, peripheral smear for malaria parasite were negative.

Three blood culture samples (one aerobic and two anaerobic) were taken, one from dialysis line and two from peripheral line. The samples were submitted to the microbiology laboratory and cultured on blood, chocolate, and MacConkey agar. The culture from dialysis line was first to be flagged positive within 24 hours (BACTEC 9050 system). Gram stain revealed Gram-negative bacilli. Culture on MacConkey agar grew nonlactose fermenting, nonpigmented colonies that were catalase and oxidase positive. The organisms were motile. Acid was oxidatively produced from glucose, lactose, mannitol, and maltose. The organism was resistant to desferrioxamine and colistin. There was no acid production from ethylene glycol. It was also negative for nitrate and nitrite reduction tests. The isolate was differentiated biochemically from pseudomonas fluorescens, *Pseudomonas Aeruginosa*, and also from other *Ralstonia* species and identified as *R. mannitolilytica*. Disc diffusion was done for antibiotic sensitivity, which revealed sensitivity to quinolones, cefoperazone + sulbactam, imipenem, and meropenem.

He was empirically started on piperacillin-tazobactam (2.25 mg I.V. TID), but fever spikes persisted. Based on the blood culture report, antibiotic was changed to meropenem (500 mg I.V BID) and ofloxacin (200 mg PO BID) as per sensitivity pattern.

Two-dimensional echo showed 1 cm × 1.2 cm vegetation on the posterior mitral valve leaflet and moderate mitral regurgitation \[[Figure 1](#F1){ref-type="fig"}\]. Chest X-ray was normal.

![Two-dimensional echo image showing vegetation on mitral valve](IJN-28-323-g001){#F1}

After 6 weeks of antibiotics, repeat blood culture was sterile and he improved symptomatically. He had normal appetite and was hemodynamically stable.

The clinical characteristics, blood culture sensitivity pattern, and outcome of the remaining 4 patients are depicted in Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}.

###### 

Clinical characteristics of the patients

![](IJN-28-323-g002)

###### 

Antibiotic sensitivity pattern of the patients

![](IJN-28-323-g003)

All the 4 patients had similar presentations with fever, chills, fatigue, tachycardia, and hypotension. Two of the patients had tunneled hemodialysis catheter. Two of the remaining patients had temporary hemodialysis internal jugular vein catheter, which was removed immediately. Total white blood cell count varied from leukopenia to leukocytosis. Antibiotic sensitivity pattern was similar with sensitivity to quinolones, carbapenems, and cefoperazone-sulbactam. All of them were cured with antibiotic treatment duration of 2 weeks. None of them required removal of the tunneled catheter.

Following the outbreak, environmental sampling was started. Samples were collected using sterile swabs in therapy room from furniture, electronic devices, hemodialysis equipment, tubings, and medicine trolley. Samples of liquid soap, chlorhexidine, were also cultured. In addition, sterile water and normal saline used for intravenous drug preparations were also cultured.

The sterile water culture was flagged positive for *R. mannitolilytica*. The whole batch of sterile water in use was discarded. Water treatment with shock chlorination and room disinfection was done by the Hospital Infection Control Committee, following which the outbreak subsided.

Rest of the cultures from chlorhexidine solution, liquid soap, and all environmental samples were negative.

Discussion {#sec1-3}
==========

Very few cases of outbreaks of *R. mannitolilytica* have been reported till date in literature. The first reported outbreak occurred in the USA with 30 affected patients in 2005.\[[@ref1]\] In 2013, Israel also reported infections in children due to infected vapotherm oxygen delivery systems.\[[@ref3]\] Gröbner *et al*. reported 5 cases of catheter-related bloodstream infections in leukemia patients in Germany in 2007.\[[@ref4]\] This is the first instance of reported outbreak of *R. mannitolilytica* infection in 5 maintenance hemodialysis patients with one patient presenting as infective endocarditis in India. To the best of our knowledge, the first report in India was by Mukhopadhyay *et al*. who presented a case of renal transplant with *Ralstonia* infection identified by routine culture and biochemical methods.\[[@ref5]\]

There are no specific signs and symptoms of *Ralstonia* infection described. Most patients in our case series presented with signs of systemic inflammation such as fever, chills, fatigue, and loss of appetite.

Most of the isolates of *R. mannitolilytica* are overlooked as *P. aeruginosa* or *Burkholderia* species.\[[@ref6]\] Hence, correct identification of species is important, especially in immunocompromised patients. Misidentification can lead to untreated infection and death of the patient. In our series, the antibiotic sensitivity patterns of *Ralstonia* infection were similar with sensitivity to quinolones, carbapenems, and cefoperazone-sulbactam, and all patients were cured with 2-week duration of therapy.

It is well-established fact that approximately only 1% of bacteria on earth can be readily cultivated *in vitro*, which is called the "great plate count anomaly."\[[@ref7][@ref8]\] Because the majority of bacteria cannot be cultured, the pathogens are underestimated using routine culture methods. With the development of molecular techniques, which are culture independent, the pathogens are identified using polymerase chain reaction (PCR) amplification of housekeeping genes, especially 16S rRNA gene. Consequently, cloning is done for purification and sequencing for identification.\[[@ref9][@ref10]\] Molecular typing methods also play an important role in identifying fastidious, culture--negative, and slow-growing organisms. Pulsed-field gel electrophoresis is the gold standard in molecular typing for identification of *Ralstonia* species. Of late, PCR assay for the identification of *R. mannitolilytica* with 16S rRNA gene as target has been studied.\[[@ref11][@ref12]\] This has a sensitivity of 100% and a specificity of 99%. The incorporation of molecular methods routinely to detect microbes is limited by its cost-effectiveness. In addition, *Ralstonia* has been identified as a contaminant of DNA extraction kit or PCR reagents, which may be produce false-positive results.\[[@ref12]\]

Various culture methods are studied to cultivate slow-growing organisms, such as filtration methods, density gradient centrifugation, and extinction dilution. Extended incubation times are necessary for the identification of these organisms. Addition of specific nutrient or chemical required for their growth and cocultivating helper strains hastens the identification of these slow-growing species.\[[@ref13]\]

Conclusion {#sec1-4}
==========

In our setup, this was the first case of infective endocarditis caused by *R. mannitolilytica* and also first outbreak at hemodialysis unit from infected sterile water. Early detection of the infection helps in initiating appropriate treatment according to culture and sensitivity. The use of molecular methods to detect pathogens may help in early identification of the organism. *R. mannitolilytica* infections require attention from physicians, microbiologists, and laboratory technicians to prevent undue calamity.
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